Temperature in degrees Celsius (°C) may be converted to degrees Fahrenheit (°F) as follows: °F=(1.8×°C)+32. Temperature in degrees Fahrenheit (°F) may be converted to degrees Celsius (°C) as follows:
°C=(°F-32)/1.8.
v Supercritical carbon dioxide exhibits highly variable behavior over a range of reservoir pressure and temperature conditions. Because geologic sequestration of supercritical carbon dioxide is targeted for subsurface injection and containment at depths ranging from approximately 3,000 to 13,000 feet, the investigation into the physical properties of this fluid can be restricted to the pressure and temperature conditions likely encountered in the sedimentary strata within this depth interval. A petrophysical based approach was developed to study the widest range of formation properties potentially encountered in sedimentary strata. Fractional porosities were varied from 5 to 95 percent, in 5-percent increments, and permeability values were varied over thirteen orders of magnitude, from 10.0 darcys down to 1.0 picodarcy.
Fluid-flow modeling incorporated two constitutive equations from fluid dynamics: hydraulic diffusivity for near-surface applications, and Darcy's Law for deeper formations exhibiting higher pressure gradients. Based on the flow modeling results, first-order approximations of carbon dioxide lateral migration rates were determined. These first-order approximations enable the establishment of a permeability classification system for dividing the subsurface into flow units that provide short, moderate, and long-term containment of carbon dioxide. These results enable a probabilistic determination of how fluids will enter and be contained in a subsurface storage formation, which is a vital step in the calculation of the carbon dioxide storage capacity of a reservoir.
Additionally, this research establishes a methodology to calculate the injectivity of a target formation. Because injectivity describes the pressure increase due to the introduction of fluids into a formation, the relevant application of injectivity is to determine the pressure increase, due to an injection volume and flow rate, that will induce fractures in the reservoir rocks. This quantity is defined mathematically as the maximum pressure differential between the hydrostatic gradient and the fracture gradient of the target formation.
Injectivity is mathematically related to the maximum pressure differential of the formation, and can be used to determine the upper limit for the pressure increase that an injection target can withstand before fracturing.
Introduction
• This study quantifies first-order approximations for the time scales of carbon dioxide (CO 2 ) lateral migration through a 1.0-kilometer (km) representative volume of rock
• For characterization and classification of subsurface strata into subdivisions based on petrophysical criteria, and
• Incorporated into the U.S. Geological Survey assessment methodology for fully probabilistic determination of the storage capacity of geologic formations for CO 2 sequestration (Brennan, et al., 2010; Burruss et al., 2009) 1 Data from Lemmon and others, (2011) using Span and Wagner (1996) 
where and from Darcy's Law time scale, , in years: (Burke, 2011) 9 Hydraulic Diffusivity Results (Burke, 2011) , evaluated at a specific depth, , is defined as:
Permeability
This relation assumes that the formation is not already fractured due to overpressuring, and that will always be a positive value, that is, increasing The pressure differential will not close the fractures. • Formations categorized by: -Class I permeability may not provide adequate, long-term containment of sequestered CO 2 in the absence of physical trapping mechanisms. Fluid migration occurs on the order of days to weeks. -Class II permeability represents the most favorable scenario for injection and containment of CO 2 . The order of magnitude for 1.0-km lateral migration of carbon dioxide through a given volume of rock ranges from several years to several thousand years. -Class III permeability may not represent viable injection targets without formation treatments such as hydraulic fracturing or permeability enhancement. Lateral fluid migration occurs on the order of several hundreds to several hundred thousands of years.
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